ABSTRACT Background: Health risk behaviours are prominent in late adolescence and young adulthood, yet UK population-level research examining the relationship between drug or alcohol use and sexual health and behaviour among young people is scarce, despite public health calls for an integrated approach to health improvement. Our objective was to further our understanding of the scale of and nature of any such relationship, using contemporary data from Britain's third National Survey of Sexual Attitudes and Lifestyles (Natsal-3).
INTRODUCTION
Britain ranks low among other wealthy European nations, regarding young people's sexual health. 1 The UK's under-18 birth rate remains the highest in Western Europe, 2 and those aged 16-24 years account for more than half of sexually transmitted infections (STIs) diagnosed in England annually. 3 Most adults in the UK drink alcohol, and while young people drink less frequently than older adults, when they drink, they do so more heavily. 4 Research shows that over 40% of young people who drink alcohol in a given week report binge drinking on at least one day. 4 Levels of illicit drug use are also
Strengths and limitations of this study
▪ This is the first British study to show the strength and breadth of association between reported drug or alcohol use, and sexual health and behaviour, and the impact of multiple substance use, in a nationally representative sample of young people. ▪ Profiling risky young people allowed us to identify potential contextual and individual risk factors for the clustering of substance use and sexual risk behaviour. ▪ The third National Survey of Sexual Attitudes and Lifestyles (Natsal-3) was a cross-sectional survey, so causality cannot be assumed from any of the data. ▪ We were not able to explore the effects of frequency of drug use, nor were we able to consider the impact of different types of drugs on associations with sexual health and behaviour. ▪ Multivariable analyses were not performed to assess for confounding variables in this descriptive study, as we sought to identify risk factors to inform the targeting and tailoring of interventions, rather than to identify explanatory variables.
highest among this age group. 5 Peak ages of onset for cannabis, cocaine and ecstasy use are between 16 and 18 years, with the average age of desistance between 24 and 26 years. 5 While many studies have explored associations between substance use and risky sexual behaviours during adolescence, few of any scale have been conducted in Britain. The second National Survey of Sexual Attitudes and Lifestyles (Natsal-2), undertaken between 1999 and 2001, among those aged 16-44 years and resident in Britain, observed higher partner numbers and more unsafe sex among heavy drinkers. 6 However, the applicability of these findings to young people today is unknown.
The potential benefits of adopting an integrated approach to health improvement, addressing related behaviours such as substance use in tandem with sexual behaviours, are now recognised in UK sexual health policy. 7 Research is needed to improve understanding of what shapes sexual risk-taking behaviour, particularly the role of alcohol and drugs, and to support the development of effective interventions. In this study, we examine the relationship between substance use, sexual risk behaviours and adverse sexual health outcomes among young people in Britain, using contemporary data from Natsal-3.
METHODS

Study design
Natsal-3 is a stratified probability sample survey of 15 162 men and women aged 16-74 years (3869 participants aged 16-24 years), resident in Britain, undertaken between September 2010 and August 2012. Details of the sampling methodology and data collection are published elsewhere. 8 9 Briefly, participants were interviewed using a combination of face-to-face computer-assisted personal interviewing and computer-assisted selfinterview (CASI), with the more sensitive questions asked in the CASI. 8 The response rate was 57.7%, 8 in line with other major social surveys completed in Britain around the same time. 10 11 The cooperation rate (number of interviews completed from eligible addresses for which contact was made) was 65.8%. 8 Differences in response by area deprivation were assessed using the Index of Multiple Deprivation (IMD). 12 Response rates showed little variation by IMD quintile. 8 Sample Participants aged 16-24 years at interview were the denominator for these analyses, hereafter referred to as 'young people', 'young men' or 'young women', as appropriate.
Measures
Two measures of recent substance use were considered: (1) frequent binge drinking (defined as at least once a week) based on current drinking practices and (2) recent non-prescribed drug use (in the past 4 weeks).
An episode of binge drinking was defined as consumption of more than six (for women) or eight (for men) units of alcohol on any one occasion. 13 Drugs asked about included cannabis, amphetamines, cocaine, crack cocaine, ecstasy, heroin, lysergic acid diethylamide (LSD), crystal methamphetamine and amyl nitrates. A measure of multiple substance use was created by combining frequent binge drinking and recent drug use. We included the following measures of sexual risk behaviour and adverse sexual health outcomes for which Natsal-3 collected data: 1. Non-use of condoms at first sex with one or more new partners in the last year; 2. First sex with the most recent partner having occurred after they had 'only just' or 'just recently' met; 3. Emergency contraception use with a partner in the last year; 4. Any STI diagnosis/es in the past 5 years; 5. Ever-experience of abortion; 6. Ever-experience of attempted non-volitional sex.
Last, a composite measure of sexual risk and substance use was created. Young people reporting (1) frequent binge drinking or recent drug use (or both), as well as (2) non-use of condoms at first sex with one or more new partners in the last year, were described as 'risky young people'. In the absence of a single 'best' measure of sexual risk, non-condom use among young people during 'higher risk' sex (with a non-cohabiting partner) is a key indicator of sexual risk behaviour. 14 The profile of risky young people was compared with that of other young people in terms of the following key demographic variables: ethnic group; religiosity; educational level; family structure at 14 years of age and area-level deprivation score, using the IMD, a multidimensional measure combining income, employment, health, education, access to housing and services, and crime and living environments. 12 Health variables included smoking status and depression, the latter assessed using the Patient Health Questionnaire-2 (PHQ-2). 15 Contextual measures included questions about where participants met their sexual partners and attitudinal measures eliciting opinions on pressure to have sex, sex without love, one-night stands and personal risk of STIs.
Statistical analysis
Unadjusted bivariable logistic regression models were used to explore associations between each of frequent binge drinking, recent drug use or multiple substance use, and the aforementioned sexual risk behaviour and adverse sexual health outcome measures. The sociodemographic profile, health behaviours and attitudes of risky young people were then explored and compared with the remaining population of young people, using unadjusted bivariable logistic regression models. Multivariable analyses were not performed. The aims of this study were to describe the relationship between substance use and sexual health and outcomes, and to examine the profile of risky young people and identify potential risk factors, rather than to seek to identify explanatory variables.
All analyses used Stata V.12.1 (StataCorp. Stata Statistical Software: Release 12. College Station, Texas: StataCorp LP, 2011) and accounted for the probability weighting, clustering and stratification within the Natsal-3 sample. The data were weighted to correct for unequal selection probabilities and to broadly match the demographic profile of the British population figures, in terms of gender, age and Government Office Region, according to the 2011 UK Census. 8 Data in this descriptive study are presented as percentages or crude (unadjusted) ORs with 95% CIs unless otherwise stated. Statistical significance is considered as p<0.05.
Participants provided oral informed consent for interviews.
RESULTS
The majority of young men (85.1%) and women (78.5%) interviewed currently drank alcohol (table 1), with 22.7% and 12.8% of young men and women, respectively, reporting binge drinking at least once a week. One in 5 young men and nearly 1 in 10 young women had used drugs in the past 4 weeks, by their report.
Four in five young people had ever had sex with someone of the same or opposite sex, with 47% of young men and 38.9% of young women reporting at least one new sexual partner in the last year. Similar proportions of young men (23.4%) and women (23%) reported non-condom use at first sex with at least one new partner in the last year. The prevalence of adverse sexual health outcomes varied by gender, with young women nearly twice as likely to report an STI diagnosis within the past 5 years as men. One in six young women gave a history of previous experience of attempted nonvolitional sex, compared with 3.7% of young men.
Associations between substance use behaviours and sexual risk behaviours or adverse sexual health outcomes There were strong associations between reporting any one type of substance use behaviour and higher levels of sexual risk, across both genders (table 2) . Participants reporting frequent binge drinking or recent drug use were more likely to report non-condom use at first sex with one or more new partners in the last year and having first sex with their last partner after they had only recently met. There were also strong associations with reporting adverse sexual health outcomes including emergency contraception use with a partner within the last year and a STI diagnosis in the past 5 years, for both genders. Young women reporting recent drug use were significantly more likely to report previous experience of Tables 3 and 4 describe the characteristics of risky young men and women, respectively, defined here as those reporting one or more types of substance use and non-use of condoms at first sex with at least one new partner in the last year, compared with other 16-24 years old. The data show that risky young people were more likely to be white, and less religious. There was no association with area-level deprivation score, but they were more likely to have left school at the age of 16 years. Risky young men and women were more likely to have met their most recent partner in a pub, bar, club or overseas. They also were more likely to report having had a new sexual partner from overseas while outside the UK, and the young men were more likely to have paid for sex while overseas. Men and women in the 'risky' group were more likely to be smokers and the young women were more likely to report current symptoms of depression. They were less likely to disapprove of one-night stands and sex without love, and more likely to consider themselves at risk of acquiring an STI. They were more likely to have had their sexual debut before 16 years of age.
DISCUSSION
Principal findings
This is the first British study to examine links between both, drug and alcohol use, and sexual health and behaviour, in a nationally representative sample of young people. We observed strong associations between reporting frequent binge drinking or recent drug use and both, risky sexual behaviour and adverse sexual health outcomes. The strength of these associations was greater in young people reporting multiple substance use. Profiling of men and women engaging in risky sexual behaviour and substance use highlighted several areas for further exploration and potential future interventions. Strengths and limitations Natsal-3 was a cross-sectional survey, so causality cannot be assumed from any of the data. However, as a large probability sample survey, its results can be considered to be broadly representative of the British general population. Response rates were comparable with other major social surveys in Britain around the same time, and item non-response was low, typically <5%, and usually 1-3%. 9 Use of CASI is likely to have improved the quality of responses to sensitive questions on sexual behaviour and drug use. Showcards were used for questions on alcohol use and the circumstances of first sexual intercourse, so that participants only had to give a coded response, as per previous Natsal surveys. Natsal-3 included more precise questions on alcohol use relative to previous Natsal surveys, and standardised drug use measures.
5 Levels of alcohol and drug use reported by 16-24 years old in Natsal-3 were comparable with data for young people from other national surveys, 4 5 although fewer women completing Natsal-3 reported binge drinking at least once a week. 4 Of note, only those reporting some sexual experience (∼93% of 16-24 years old surveyed) were invited to complete the CASI, in which the questions regarding drug use were asked. Hence, our drug use estimates might be slightly different than if we had asked all young people surveyed about their drug use, regardless of sexual experience.
We were not able to explore the effect of frequency of drug use on associations with sexual health and behaviour, and we did not examine associations by drug type.
The sexual behaviour variable chosen to inform the composite measure of substance use and sexual risk defining risky young people was non-condom use at first sex with one or more new partners in the last year. Non-condom use among young people during sex with a non-cohabiting partner is a key indicator of sexual risk behaviour, 14 as in this situation, protection against STIs is usually advisable whether or not other contraception is in use. However, asking about condom use in one context does not necessarily capture correct use or consistency of condom use with casual partners, neither does it account for other dimensions of sexual behaviour that inform an individuals' risk profile.
14 High partner numbers is another oft-used indicator of sexual risk, although frequency reports may be more susceptible to recall bias, or to gender-related reporting bias. 14 16 Multivariable analyses were not performed to assess for confounding variables in this descriptive study as we sought to identify risk factors to inform the targeting and tailoring of interventions, rather than to identify explanatory variables. Our aim was not to identify causal mechanisms, but to identify the extent to which risky behaviours cluster in a population, and to identify demographic and behavioural variables associated with that clustering, for further exploration in related studies. *Young men reporting (1) binge drinking at least once a week, drug use in the past 4 weeks, or both, as well as (2) non-condom use at first sex with 1+ new partner(s) in the last year.
†The denominator for the drug use variable informing this composite measure is all 16-24-year-old men reporting ever having had some sexual experience. ‡ORs are crude (unadjusted) ORs. §The denominator for this variable is all those aged 17 18 and may vary according to the type of substance used. 21 22 Data from event-level studies suggest that alcohol or cannabis use may not be directly responsible for noncondom use. 17 23 24 Nevertheless, substance use is known to reduce inhibitions and impair judgement. UK research has highlighted geographical associations between alcohol-related hospital admissions and both, STI and teenage pregnancy rates, 25 but longitudinal studies exploring the direction(s) of influence are lacking. International serial surveys suggest that substance use may predispose to, or develop subsequent to, an adverse sexual health outcome, as in the example of sexual violence.
26-29
Significance of multiple substance use Young people engaging in multiple substance use were more likely to report risky sexual behaviours and adverse sexual health outcomes, particularly young men, although numbers were small. Models for the clustering of risk behaviours in young people include the so-called 'gateway' theory and a multiple risk behaviour 'syndrome' with common underlying psychosocial and developmental risk factors. 30 Multiple substance use is likely to reflect a general propensity for risk-taking behaviour, potentially related to self-regulation capacity 31 and influenced by brain development across adolescence. 32 Our results are congruent with past studies demonstrating that concurrent multiple substance use is associated with higher novelty seeking, excessive substance use, addiction and injury. 33 34 Characteristics of 'risky' young people Profiling of risky young people identified several potential risk factors for the clustering of substance use and sexual risk behaviour, although these findings should be interpreted with caution, as multivariable analyses were not performed and numbers were small. White ethnicity appeared to be a risk factor, contrasting with findings from UK studies exploring associations between ethnicity and sexual behaviour only. 35 36 There was no association between risky phenotype and area-level deprivation, which is consistent with other Natsal-3 data 9 and with national data on binge drinking patterns. 4 We observed greater tendencies among risky young people to meet partners in bars, pubs and clubs or overseas, or to have paid for sex abroad. National survey data show that levels of drug use increase with frequency of nightclub and pub visits. 5 Researchers have described the strategic use of drugs and alcohol for sex among young clubbers, 37 38 and observed associations with risky practices such as paying for sex 37 and non-condom use. 39 Risky young men and women were less likely to disapprove of one-night stands and sex without love, and more likely to consider themselves at risk of acquiring an STI. This may reflect peer group norms, impulsive or sensation-seeking personality traits, or modification of attitudes to be congruous with behaviour. Certain variables that might explain the clustering of risk behaviours were not measured in Natsal-3, limiting the scope for in-depth exploration of the impact of psychological or developmental factors on young people's health risk behaviours. Risky young women were more likely to report depressive symptoms, in what is likely to be a bi-directional relationship, although Hallfors et al 40 found no evidence for depression-predicting substance use and risky sex.
Implications for policy and further research
Despite greater recognition of their inter-relatedness, 7 13 joined-up policy initiatives targeting substance use and sexual behaviour remain limited. Potential implementation strategies include the routine provision of substance use advice in young people's sexual health services, in sex education, in university 'freshers' week' packs and in online sexual health messaging. The strong associations between risk behaviours and social venues urge an intervention focus extending beyond individual risk behaviours to their broader social-structural influences, suggesting the need, for example, for universal provision of condom dispensers in bars, pubs and clubs.
Longitudinal or event-level studies are required to establish causality and directions of influence in the complex relationship between substance use and sexual risk. Qualitative studies in young people are relatively rare, 38 41 42 particularly involving drug use. Further in-depth research is needed into the influence of social setting, cultural or socioeconomic factors, and psychological vulnerability, cognitive factors or personality traits on adolescent substance use and sexual behaviours, to further inform policy and interventions.
CONCLUSION
In summary, substance use and sexual risk-taking are frequently related in young people, with strong associations between substance use and adverse sexual health outcomes. Despite good evidence of these links, contextual and motivational mechanisms behind associations between substance use and sexual behaviours in adolescence are poorly understood. Qualitative or event-level work is needed to examine the meaning of risk behaviours for young people themselves. 
